Technical Support Document

Chapter 25
IntendedRound 3 Area Designations for the 2QitBlour SO,
Primary National Ambient Air Quality Standafol Nebraska

1. Summary

Pursuant teection 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection

Agency (the EPA, we, o0or us) must designate ar

Auncl assi f i abhow sulfuf dioxide (SKB) erimar ratibnallambient aguality

standard (NAAQS) (2010 SNAAQS). The CAA defines a nonattainment area as an area that
does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that me®&A@S and does not

contribute to a nearby area that does not meet the NAAQS. Unclassifiable areas are defined by
the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In thiaction EPA hagdefined a nonattainment area as an area that the

EPA has determined violates the 2010 88 AQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysis, andhg other relevant information. An unclassifiable/attainment area is

defined by EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring data, EPA has determined (i) meets
the 2010 S@NAAQS, and (ii) does not contribute to ambient air quality in a nearby area that

does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR 51.1203(c)
or (d) and EPA does not have available information including (dutmibed to) appropriate

modeling analyses and/or monitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet the

NAAQS.! An unclassifiable area is defined BPA as an area that either: (1) was required to be
characterized by the state under 40 CFR 51.1203(c) or (d), has not been previously designated,
and on the basis of available information cannot be classified as either: (i) meeting or not
meeting the 20180, NAAQS, or (ii) contributing or not contributing to ambient air quality in a
nearby area that does not meet the NAAQS; or (2) was not required to be characterized under 40
CFR 51.1203(c) or (d) and EPA does have available information including (birhited to)
appropriate modeling analyses and/or monitoring data that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS.

This technical support document (TShidaesses designations for nearly all remaining
undesignated areasNebraskdor the 2010 S@NAAQS. In previous final actions, the EPA has

The term fidesignated attainment aread is not used in
a previous nonattainment area that has been redesignatedat t ai nment as a resu-lt of
submittedmaintenancelan.

t

t
h



issued designations for the 2010 9@\AQS for selected areas of the courtifhe EPA is

underaDecember 31, 201 deadline to designatke areasaddressed in this TSD as requited

the U.S. District Court for the Northern District of CaliforAi/e are referring to thset of
designations being finalized by the December 31,201 &a d | i ne

EPA

as

Nebraskasubmittedits first recommendation regarding designations fo2E01-hour SQ
NAAQS onJune 12011 The state submitted air quality analyses and updated recommendations
on September 18, 2015, regarding the areas around three specific sou@esaliacPublic

Power District OPPD Nebraska CityNebraska Public Power DistridiPPD SheldonStation

andNPPDGerald Gentleman power plant$ie September 18, 201&ubmission is not relevant
to this TSD, as the areas around these sources have already beeneatkSigastate submitted
additionalair quality analysisndanupdatedecommendationegarding the area around the

George Whelan Energy Center in Adams County, Nebraskignuaryl2, 2017 In our

intended designations, we have considered akabenissions from the state, except where a
later submission indicates that it completely replaces an element of an earlier submission.
For the areas iNebraskahat are part of thRound 3 designations proce$sple lidentifiesthe

i nt ende dhedasiésgrmpartions @frcaunti@swidch they would apply
Hesignatn for theseareas

EPAOGS

It alsolistsN e b r a@akeat@®mmendationghe EPA s

will be based oran assessment and characterization of air quhlibpghambient air quality

data, aidispersion modelingother evidence and supporting information, or a combinatitimeof

above

Table L Summary oft h e

Recommendations byNebraska

EPAOGS

ARound
designations process for the 2010.BAAQS. After the Round 3 designations are completed,
the only remaining undesignated areas will be those where &asaitestalled and begdimely
operation of a new SOnonitoring netorkme et i ng
SO Data Requirements Rule (DRR) (80 FR 51092)e EPA is required to designate those
remaining undesignated areas by December 31, 2020.

| nt e raddeheDeBignationgnat i ons

Adams County,
Nebraska

Center

Area/County NebraskgNebraskEPAOGS EPAGs I
Recommended | Recommende | Intended Area | Designation
Area Definition | d Designation | Definition

Whelan Energy Area around the  Attainment All of Adams | Unclassifiable

Center located in | Whelan Energy County

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 5, 2013 (78 FR

47191) July 12, 201681 FR 45039 and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar2, 2015).
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Area/County

Nebr aske
Recommended
Area Definition

Nebr ask
Recommende
d Designation

EPAOGS
Intended Area
Definition

EPAGs |1
Designation

Remaining
Undesignated
Areas to Be

Action”

Designated in this

The state made
no
recommendatior

Unclassifiable
(in 2011
submittal)

Each county in
Nebraska with
the exception
of Adams,
Lincoln,
Lancaster,
Otoe, and
Douglas
Countiesas
separate
designated
areas

Unclassifiablé
Attainment

i Except forthe area thatis associated witthe source for whiciNebraskalected to install antimely began
operation of a neyapprovedSQO, monitoring networkme et i n g
DRR (seeTable 2), heEPAintends todesignat the remainingindesignatedounties(or portionsof counties)n

Nebraskaasfi u n ¢ | a Attainrhenbadihlese areawere not required to be characterized by the state under the

EPA

speci ficatizons

refer

DRR andthe EPA does not have available information including (but not limited to) appropriate modeling analyses
and/or monitoring data that suggests that thesanag (i) not be meeting the NABS, or (ii) contribute to ambient
air quality in a nearby area that does not meet the NAAQSse areathat we intend to designate as
unclassifiabléattainmenithose to which this row of this table is applicatded identified more specifically in

sectiord of this TSD.

Areasfor which Nebraskaelected to install and bag operation of a neyapproveds O,
monitoring networlare listed in Table Z'lhe EPA is required to designateese areapursuant
to a courordered schedul&y December 31, 2020. Table 2 also likisSO; emissionsources
around whicheachnew, approvednonitoring network has been established.

Table 21 UndesignatedArea Which the EPAIs Not Addressing in this Round of
Designationsand Associated Source

Area

Source

Douglas County

OPPD North Omaha Station

Areas that the EPAreviously designated unclassifiable in Roundeke{8 FR 4719)and
Round 2 ¢ee81 FR 45039 and 81 FR 8987re not affected by the designations in Round 3

unless otherwise notedihe EPA designated Lancaster County as unclassifiable in Round 2.



2. General Approach and Schedule

Updated designations guidardecumentsvereissued by the EPA throughJaly 22, 2016
memorandum andMarch 20, 201pmemorandum from Stephen D. Page, Director, U.S. EPA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi¥ns |
These memorand supersedearlier designation guidance for the 2010 8®AQS, issued on
March 24, 2011, ahidentify factors that the EPA intends to evaluate in determining whether
areas are in violation of the 2010 SXPAAQS. Thedocumentslso contairthe factorghatthe
EPA intends to evaluate in determining the boundarieddsignated@reas. These factors
include: 1)air quality characterization via ambient monitoring or dispersion modeling regllts;
emissionsrelated data; 3neteorology; 4geography and topography; adyjurisdictional
boundaries.

To assist states and otheterested parties in their efforts to characterize air quality through air
dispersion modeling for sources that emi e EPA released itaost recent version of a

draft documdNRAAQISI Dlesd gn@d$d®ons Model ing Techni
(Modeling TAD) inAugust2016.4

Readers of this chapter of this TSD should refer to the additional general information for the
EPAG6s Round 3 ar ea dakgriugdaadtHistayrofghe Intende€CRoang3t e r 1
Area Designations for the 2016Hour SGQ Primary National Ambient Air Quality Standard)

and Chapter 2 (Intended Round 3 Area Designations for the 2Bb0Ir1ISQ Primary National

Ambient Air Quality Standard for Statestiv Sources Not Required to be Characterized).

As specifiedby the March 2, 201%®ourt order, the EPA is required to designate by December
31,2017a |l | Aremaining undesignat estateahaeeasnst i n whi c
installed and begun operating a new,&@nitoring network meeting EPA specifications

ref er enc @80 DRR). ThePER AN therefore designaby December 31, 20]1area

of the countrythat are nqgtpursuant to th®RR, timely operatingePA-approved andalid

monitoring networksThe areas to be designated by December 31, d@didde thearea

associateavith one+sourcein NebraskameetingDRR emissions criterithatNebraskahoseto
characterizéoy using air dispersion modelirapndother areas not specifically required to be
characterized by thetate under thBRR.

Becausemany of the intended designations have been informed by available modeling analyses
this preliminary TSD is structured based on the availability of such modeling information.
Section 3 of this document addresses Adams County, Nebraska, for which tpeostidtsd air

quality modeling resultsThe remaining tdbe-designateaountiesare then addressed together in
sectiord.

2 https://www.epa.gov/sites/production/files/2606/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA also has released a technical assistance document addressiogiteéting network design, to
advise states that haetected to install and begin operation of a new BOnitoring network . SeeDraft SG
NAAQS Designations Soure@riented Monitoring Technical Assistance Document, February 2016,
https://www.epa.gov/gs/production/files/20266/documents/so2monitoringtad. pdf



The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. geparatd SD will be preparedsnecessary to document how we have
addressed such comments in the final designations.

The following are dfinitions of important terms used in this document:

1)

2)

3)

4)

5)

6)
7)
8)

9)

2010 SQNAAQS T The primary NAAQS for S@promulgated in 2010. This NABS is

75 ppb, based on ti8year average of the 9®ercentile of the annual distribution of

daily maximuml-hour average concentratiorigee40 CFR 50.17.

Design Valud a statistic computed according to the data handling procedures of the
NAAQS (in 40CFR part 50 Appendix T) that, by comparison to the level of the NAAQS,
indicates whether the area is violating the NAAQS.

Designated nonattainment aiiean area that, based on available information including
(but not limited to) appropriate modeliagalyses and/or monitoring data, EPA ha
determined eithell) does not meet the 2010 SWAAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

Designated unclassifiable/attainment dren area that either: (bpsed on available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data, EPA has determined (i) meets the 20EIN&@QS, and (ii) does not
contribute to ambient air quality in a nearby area that does not mé¢AKRS; or (2)

was not required to be characterized under 40 CFR 51.1203(c) or (d) and EPA does not
have available information including (but not limited to) appropriate modeling analyses
and/or monitoring datdnat suggests that the area njayot be meting the NAAQS, or

(i) contribute to ambient air quality in a nearby area that does not meet the NAAQS.
Designated unclassifiable arean area that either: (1) was required to be characterized
by the state under 40 CFR 51.1203(c) or (d), has notfregiously designated, and on

the basis of available information cannot be classified as either: (i) meeting or not
meeting the 2010 SANAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearby area that does not meet the NAAQ&)avas not required to be
characterized under 40 CFR 51.1203(c) or (d) and EPA does have available information
including (but not limited to) appropriate modeling analyses and/or monitoring data that
suggests that the area may (i) not be meeting the@&\Aor (ii) contribute to ambient air
guality in a nearby area that does not meet the NAAQS.

Modeled violatiori a violationof the SQ NAAQS demonstrated bgir dispersion

modeling

Recommended attainment aiean aredhata stateterritory, or tribehas recommended
that the EPA designate as attainment.

Recommended nonattainment aresn aredhata stateterritory, or tribehas

recommended that the EPA designate as nonattainment

Recommended unclassifiable aifean aredahata stateterritory, or tibe has

recommended that the EPA designate as unclassifiable.

10)Recommended unclassifiable/attainment &raa aredhata stateterritory, or tribehas

recommended that the EPA designate as unclassifiable/attainment.

11)Violating monitori an ambient air nator meetingd0 CFR parts 50, 53, and 58

requirementsvhose valid design value exceeds 75 fy@sed on data analysis conducted
in accordance withppendix T of 40 CFR part 50.



12)We, our, and us these refer to the EPA.

3. Technical Analysigor the AdamsCounty, Nebraskarea

3.1. Introduction

The EPA must designatine Adams Countyarea by December 31, 2017, because the area has
not been previously designated atebraskahas notinstalledand begn timely operation of a
new, approvedsCG; monitoring networko characterize air quality in the vicinity ahy source in
Adams County

3.2. Air Quality ModelingAnalysis forthe Adams CountyAreaAddressinghe
Whelan Energy Center

3.2.1. Introdudion

This section3.2 presents all the available air quality modeling informatiorafportion of
Adams Countyhat includeghe George Whelan Energy Cent@ihis portion ofAdams County
will oftenbe referredtoa8t he Adams Ciotutteelgnaresrwihan this sectiorB)
This area contains the followin§O, sourcearoundwhich Nebraskawas required by thd®RR to
characterize Sgair quality, or alternativelyo establish an S£emissions limitation of less than
2,000 tons per year

1 TheGeraldWhelan Energy Centéacility emitted 2,000tonsor moreannually
Specifically, Whelanemitted2,899tons of SQin 2014. This source meets the DRR
criteriaandthus is orthe SQ DRR Source listandNebraskahaschosen to characterize
it via modeling.

In its January 12, 201 BubmissionNebraskaecommendethat the area surrounding the

Whelanfacility be designatedsattainmenbasedn parton an assessment and characterization

of air qualityimpactsfrom thisfacility and other nearby sourctgmtmay have a potential impact

in the areavhere the 2010 SANAAQS may be exceedetdhis assessment and characterization

was performed using air dispersion modeling software, i.e., AERM@B&lyzinga mixture of

actual and allowablemissionsAfter car ef ul review of the stateo
documentation, and all available data, the Elgfeswiththe st at eds recommendat
area, and intends to designate the aremelassifiableOurreasoning for thigntended

designations explained in a later section of this TSD, after all the available information is

presented.

The aredhatthe state has assessea air quality modelings located irsouthcentral Nebraska
near the city of Hastings (population ~ 25,000) in Adams County



As seen irFigurel below, thewWhelanfacility is locateds kilometers (km)eastfrom Hastings,
NebraskaAlso included in the figure arethernearby emitters of S£¥ These are€hief Ethanol
located0.5km to the northwest of WhelaAg Processing INnAGP) located2.5 km to the
northwestof Whelan and Patte Generating Statidacated30 km to the north o¥Vhelan There
are no other emitterbove 100 tpwpf SO in Adams County.

Th e E P A 0 sunclasdifigbladsgyatiorboundaryfor the Adams Countyareais the
boundary of Adams County

Figure 1. Map of Adams Countyand Surrounding Areas Addressingthe Whelan Energy
Center. The Whelan Energy Center facility is located by the red circle and the nearby
facilities included in the modeling arelocated by the blue circles.
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The discussion and analysis that follows belall/reference the Modeling TAD and the factors
for evaluati on day2p, 2a0l6g@dance amdarch 20, 2BIBghidasce, as
appropriate.

For this area, the EPA received ammhsideredhe modeling assessmepitovided by Nebraska
We receivedo assessments fromther parties

3.2.2. Modeling Analysis Provided by the State

3.2.2.1. Model Selection and Modeling Components

The EPAG6s Model ifonagea dedighations windesthet2016& SIBAQS, the
AERMOD modeling systemshould be usedinless use of an alternative model can be justified
The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrairprocessor for AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRM the building input processor

- AERMINUTE: apre-processor to AERMET incorporatirigminuteautomated surface

observation systenASOS wind data
- AERSURFACE: the surfaceharacteristics processor for AERMET
- AERSCREEN: a screening version of AERMOD

The state used AERMOfzersion15181with the regulatory default optionghe most recerst
the time the modeling analysis was conduct®d January 17, 2017, EPA publishedrésgision
to Appendix Wit Guideline to Air Quality Models.7 Since the publication of Appendix W,
AERMOD version 16216r has since become the regulatory model version. There were no
updates from 15181 to 16216r that would significantly affect the concemnsairedicted here.
EPA agrees that version 15181 is appropriate for use in the modeling aalysisussion of
thest at e ds a pndividoah corhporterds prokidedin the corresponding discsisn
that follows as appropriate.

3.2.2.2. Modeling ParameteRural or Urban Dispersion
For any dispersion modeling exercise, the Aur
i mportant in determining the boundary | ayer ¢

downwind concentratizs. For S@modeling, the urban/rural determination is important because
AERMOD invokes a 4our haltlife for urban SQ sources. Section 6.3 of the Modeling TAD
details the procedures used to determine if a source is urban or rural based on land use or
population density.

For the purpose of performing the modeling for the area of analysis, the state determined that it
was most appropriate to run the model in rural mode. The rural determination was mdde base
on land cover around the areithe Whelarfadlity . The Guideline on Air Quality Models,
Appendix W (November 2005) section 7.2.3 instructs users to define the urban or rural



classification of the area considering land use and population density. The land use procedure in
Appendix Wsection7.2.3(c)classifies urban areas based on industrial, commercial, and
residential land use over 50% within a 3 km radius of the source. The population density
threshold of the 3 km radius surrounding each facility is compared to the urban threshold of 750
people pesquare kilometer. Both the land use and population density guidelines in Appendix W
were used to assess the urban characteristics af¢heand it was determined to be rufe

previously mentioned, Whelan is located 5 km east of Hastings, Nebrasteedadd around

the Whelan facility is predominately farmlanthus the EPA agreesvith the state thatural

modeis appropriate for this analysis

3.2.2.3. Modeling Parameter: Area of Analysis (Receptor Grid)

TheModeling TAD recommendshatthefirst step towards characterizatiohair quality in the
areaaround a source or group of sourte® determine the extent of the area of analsdsthe
spacing of theeceptor grid. Considerations presented in the Modeling TAD include but are not
limited to: the location of the S@mission sources or facilities considered for modeling; the
extent of significant concentration gradiedtge to the influencef nearby sources; and

sufficient receptor coverage and density to adequately capturesoide the model predicted
maximum SQ concentrations.

The sourceof SO emissionssubject to the DRI this areds described in the introduction to
this sectionFor theWhelanarea the state has includédreeother emitters of S@within 40 km

of Whelanin any direction The state determined that this was the appropriate distance to
acequately characterizar qualitythroughmodeling to includeéhe potential extent of any SO
NAAQS exceedances in tlagea of analysiandany potential impact on SQ@ir quality from

other sources) nearby areasn addtion to Whelan the other emitters of SOncluded in the

area of analysis awss follows Chief Ethanol (Chief) located 0.5 km to the northwest of Whelan,
Ag Processing Inc. (AGP) located 2.5 km to the northwest of Whelan, and Platte Generating
Station (PGS) locate8D km to the north of Whelamn Hall County No other sources beyod@
km were determined by the state to have th&eptial to cause concentration gradient impacts
within the area of analysis.

The grid receptor spacing for thi¢helanarea of analysis shown in Figure 2 andescribedy
the staten its submittalas follows:

50-meter spacing on the fenliee

50-meter spacing from the fence to 1 kilomdtem the fence

100-meter spacing from 1 kilometer to 2 kilometéisn the fence

250-meter spacing from Rilometersto 5 kilometerdrom the fence

500-meter spacing from Kilometersto 7 kilometerdrom the fence

1000 meter spacingrom 7 to 40 kilometersin the north directiofrom the fenceandfrom 7 to 10
km in all other direction

=A =4 =8 -8 -8 9



In addition to the grid centered on Whelan as described above, an enhanced density grid of
additional receptoris placed arounthe nearby sourcesf AGP, Chiefand PGSThe grids at
AGP, Chiefand PGSxtend out to at leaggnkilometeis from each facity.

The receptor network containé@,045receptors, and the network covetbd portions of four
countiesthenortheastern portion of Adams County, the northwestern portion of Clay County,
the southwestern portion of Hamilton County and the southegstetion of Hall County.

Figure 2 was produced by the EPA from the modeling outputs provided by the state.

The state placekceptors for the purposes of this designation eifiddcations that would be

considered ambient air relativettee Whelarf aci | i ty, i ncluding other f
the exceptions of locations describe®ection 4.2 othe Modeling TAD as not being feasible

locations for placing a monitoReceptors were excluded within the Whelan Facility property,

which restrictgublic accessia a fence that the EPA verified through satellite imagery

The EPA concludes that the receptors used i\tlbraskasubmittal are appropriate for
characterizing the air quality around Welan facility.
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3.2.2.4. Modeling Parameter: Source Characterization

Section 6 of the Modeling TAD offers recommendations on source characterization including
source types, use of accurate stack parameters, inclusion of building dimensions for building
downwash (if warranted), and the use of actual stack heights with antisgions or following
GEP policy with allowablemissions.

As mentioned previously, the state explicitly modeled the Whelan facility alongWiburces of S©
within 40 km of Whelan including Chief, AGP, and PG¥he state used actual stack heights in

11



conjunction with actual emissiofsr the Whelan facility The statealsof ol | owed t he EPA
good engineering practices (GEP) policy in conjunction with allowable emissionsrhiitsied

for thenearby sources @@hief andAGP. For Chief and AGP, the state modelesing allowable
emissionswvith actual stack heightncethe actual stack heights are below the GEP stack height.

For PGS, the state modelaltbwable emissions witthe actual stack height (~125 meters)

which counters the recommendations of the modeling THi2 actual stack height for PG&S6

meters abovéhepost 1979GEPformulastak heightof 119meters. The difference in modeled

stack height versus formula GEP stack height would cause minimatteripahe area around

Whelan, which, as mentioned above, is 40 km away.

Based on review of available informatidhe stateadequatelgharacterizedVhelard and

A G P budding layout and locatiarThe AERMOD componerBPIPPRMwas used to assist in
addressing building downwadNo building information was provided for Chiéff appearshe
state correctly characterized additiogck parameteffsr all modeled facilitig, e.g., exit
temperature, exit velocity, location, adihmeter

3.2.2.5. Modeling Parameter: Emissions

The EPAG6s Model ifontge pdrgoge ofmodeleg to ¢hdracterize air quality for
use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and concurrem¢teorological data. However, the TAdBoindicates that it

would be acceptable to uabowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions tiaée is federallyeffective andenforceable

The EPAbelieves that continuous emissions moiitgisystems (CEMS) data provide

acceptable historical emissions informatiamenthey areavailable These data are available for

many el ectric generating units. | n thigely absenc
encourages the use of AERMODOGs hourly varying
the use of AERMODO6s variable emissions factor
these methods, the ERAcommends usindetailed throughput, operating schisd and

emissions information from thmpacted source(s).

In certain instances, statesd other interested partigsy find that it is more advantageous or
simpler to use PTE rates as part of their modeling femsexamplewherea facility that has

recently adopted a new federally enforceable emissions limit or implemented other federally
enforceable mechanisms and control technologies to limie8@ssions to a level that indicates
compliance with the NAAQ3he state may choose to model PTE ratbsse new limits or
conditions may be used in tapplication of AERMODfor the purposes of modeling for
designations, even if the source has neniseibject to these limits fahe entirety of the most
recent3 calendar yeardn these cases, the Modeling TAD notes thatate should be able to

find thenecessary emissions informatiom fesignationselated modeling ithe existing S@
emissions inventories used for permitting or SIP planning demonstrdtidhe event tht these
shortterm emissions are not readily available, they may be calculated using the methodology in
Table81 of Appendix W to 40 CFR Part 51 titled,

12



As previously noted, the state includ&thelanandthreeotheremitters of S@within 40kmin

the area of analysigor this area of alysis, the state has opted to use a hybrid approach, where
emissions from certain facilities are expressed as actual emissions, and those from other facilities
are expressed as PTErafBh e f ac i | i t maadinganalysis dnetheg assotidied s

actual oiPTE rates are summarized below.

For Whelan the state provided annual actual.®missions betwee2013 and 2015This
information is summarized in TabB A description of how the state obtained hourly emission
rates is given below thisble.

Table 3. Actual SOz Emissions Between 2018 2015 from Facilities in the Area of Analysis
for the Adams County Area.

SOz Emissions (py)
Facility Name 2013 2014 2015
Whelan Energy Center 2,131 | 2,899 | 1,903

For Whelan the actual hourly emissions data web¢ained from CEMswhich have been

coll ected and reported consTheEPAsamimedhet h EPAOG S
temporallyvaryingCEMs dat a used i n t Ungslramddecompargtof or Wh
the emissions Whelan reported to the CAMD datalfemethe years 2013 and 201betsum of

the temporally varying CEMs data equaled the annual emissposged to CAMDHowever,

for the year 2014he sum of the modeled CEMs emissionswas 2,821ons about 2.7% lower

than the 2,89%nsreported inthe EPA Clean Air Markets Database (CAMD)is difference is

discussed in moréetail later in thisection3.2.2.5

Forthe Chief, AGP, and PGS facilitiethe statgrovidedPTE valuesThis information is
summarizedn Table4. A description of how the state obtained hourly emission rates is given
below this table.

Table 4. SO, Emissions based on PTE fronDther Facilities in the Area of Analysis for the
Adams County Area. For comparison, the facilitie®actual emissions from the 2014 NEI
are also provided.

SOz Emissions Actual SO

(tpy, based on Emissions
PTE) (tpy) for
Facility Name 2014
Chief Ethanol (Chief) 289 239
Ag Processing (AGP) 184 21
5,508 1,452

Platte Generatin§tation (PGS)
Total Emissions fronfracilitiesin the Area of Analysis 5,981 N/A
Modeled Based on PTE
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The PTEIn tonsperyearfor each ofChief, AGP, and PG®vas determined by the state based on
its existing permitted emissions limfor AGP andChief, thestate determined hourly emissions
corresponding to this annualowableemission value bgssuming constaeimissiondor each

hour of the year (annuBITE/ 8760 hours)For PGS, the constant hourly emission input was set
equal to theoermitted 3hour average emission rate in Ib/MMBtu multiplied by the capacity of
the boiler in MMBtu/hour.

As stated aboveinhe-varying CEMs data wassed as input fahe Whelanfacility. The EPA
observedliscrepanciegFigure 3 betweerthe CEMsdata used in the modelimgmpared to

hourly CEMsobtained directlfrom CAMD for the period OctobeR014i DecembeR014 The

hourly emissions dateportedoy CAMD is consistently greater than theurly modeled rates

for thistime period.The EPA further notes th#tediscrepancyorresponds tavhen the CAMD

dat a was fMeasgredard Substitdthvhich occurredor 2,354 hoursluring this
timeperiordThe AMeasure and Sub s tCEMsflotv enonitof waarpt i ndi c a
operating correctlyalthoughthe CEMs SO, concentration monitor was operating correciyd

the CEMsemission ratesubmitted to CAMD are adjustéedy C A MD 6 s (the fiofvpanta r e

of the calcul ati on i missinglawbmeritirdataTled 0fi Stbstaictou
flow data assumes a maximum flow rate basefdast operations, and therefore the emissions
reportedoy CAMD would likely be overestimatednd conservativéor this period The statas

not required to use the variable continuomgssions provided by CAMD, but EPA notes that
themodeled emissiorates are lower than the ratsilable fromCAMD. during the period

October2014i December 2014The EPA will discuss the appropriateness of the emissies rat

used in the model in a later section of thi&D.
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Figure 3: Hourly -varying CEMs data reported to the EPA Clean Air Markets Database
(CAMD) (purple trace) and the hourly CEMs input used in the Whelan modeling analysis
(orangetrace).
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3.2.2.6. ModelingParameter: Meteorologgnd Surface Characteristics

As noted in the Modeling TARXthe most recent 3 years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be used in designationsTe#atdection

of data show be based on spatial and climatological (temporal) representativeness. The
representativeness of the det@eterminedased on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terrain,eptheure of

the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sources such as universities, FeddaetloglvAdministration (FAA), and

military stations.
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For thearea of analysitor the Adams Countyareathe state selected tsarfacemeteorology
from the NWS station iiGrand IslandNebraskalocated at40.961320N, 98.313040W], 40
km to thenorthof Whelanand coincident upper air observations frardifferent NVS station,
located inOmaha, Nebraskat [41.30°N, 95.90°W) 215km to thenortheasbf Whelanas best
representative of meteorological conditions within the area of analysis.

The state used AERSURFACE versiti3016using datdrom the Grand Island, Nebraska NWS

stationto estimatethe surface characteristiG@bedo, Bowen ratio, and surface roughneg$ (z

of the area of analysis. Albedo is the fraction of solar enefigcted from the earth back into

space, the Bowen ratio is the method generally used to calculate heat lost or heat gained in a
substance, and the surf ace ¢ d@fihg bea efamalysis.s s o me't
The state estimated values i spatial sectors out to 1 km at seasonal temporal resolution for
average conditionsln Figure 4 generated by the ER&he locations of theurface and upper air

NWS stationsareshownrelative tothe area of analysis.

Figure 4: Area of Analysis andthe NWS stationsin the Adams County Area The surface
meteorology NWS is located in Grand Island, Nebraskand the upper air meteorology
NWS is located in Omaha, Nebraska.
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As part of its recommendation, the state provided3yearsurface wind rose fahe Grand
Island, Nebraska NWS site Figure5, the frequency and magnitude of wind speed and
direction are defined in terms fsbm where the wind is blwing. Typical of the Great Plains
region, the winds have a predominant nantisouth direction and strong windse(, wind
speeds > 8 m/s) occedon approximatelyl5% of the observations.

Figure 5: Adams County Area Cumulative Annual Wind Rose for Years 20B1 2015
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Meteorological data from the above surface and upp®\&i® stations were used in generating
AERMOD-ready files with the AERMET processor. The output meteorological data created by

the AERMET processor is suitable for being applied with AERMOD input files for AERMOD

modeling runs. The state followed the metHodg and settingpresented ifsection 8.3 of

Appendix Wto40CFRPar t 51 titl ed, A Gu i dretHe pracessimgof Ai r Q1
the raw metealogical data into an AERMOBeady format, and used AERSURFACE to best

represent surface characteristic
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Hourly surfacemeteorologicatlata records are read by AERMET, and include all the necessary
elements for data processing. However, wind data taken at hourly intervals may not always
portray wind conditions for the entire hour, which can be variabiatare Hourly wind data

may also be overly prone to indicate calm conditiovtgch are not modeled by AERMOIn

order to better represent actual wind conditions at the meteorological tower, wind Hata of
minute duration was providdtbm the Grand Islad, Nebraska NW$utin a different formatted

file to be processed by a separate preprocessor, AERMINUESe @ataweresubsequently
integrated into the AERMET processing to produce final hourly wind records of AERMOD
ready meteorological data tHagtter estimatactualhourly averageonditions andhat are less
prone tooverreport calm wind conditions. This allows AERMOD to apply more hours of
meteorology to modeled inputs, and therefore produmerecomplete set ofoncentration
estimatesAs a guard against excessively high concentrations that could be prdhuced
AERMOD in very light wind conditions, the state set a minimum threshold of 0.5 meters per
second in processing meteorological data for use in AERMOD. In setting this thresholddno wi
speeds lower than this value would be used for determining concentrations. This threshold was
specifically applied to the-fninute wind data

The EPAbelieves thdNWS stations used are representative for the meteorological conditions
near the Whelan &lity. Overall, the methodology used by the state to process the
meteorobgical data for input in AERMOD follows EPA guidance (e.g., use of AERSURFACE,
AERMINUTE, etc.).

3.2.2.7. Modeling Parameter: Geographyopography (Mountain Ranges or Other Air
Basin Bound@s)and Terrain

The terrain in the area of aliysisis best described dkat with occasional rolling hills and small

river or creek valleysTo account for these terrain changes, the AERMAP terrain program within
AERMOD was used to specify terrain elevations for all the receptors. The source of the elevation
data incorporated into the model is from W®GS National Elevation Databa3de sarce of

the elevation data incorporatedo the model is from the USGS National Elevation Dataset

(NED). The state appropriately inputted terrain surrounding the Whelan facility ingngBD

data based on North American Datum (NAD) 83 for horizontakioesa and NAD88 for

elevation

3.2.2.8. Modeling Parameter: Background Concentrations of SO

The Modeling TADoffers two mechanisms for characterizing background concentrationsof SO
that are ultimately added to the modeled design valuesi 1) iloe ra p p based crh

monitored design value, or 8temporally varyingi t i eppro&ld, based on the98ercentile
monitored concentrations by hour @&fydand season or month. Rbis area of analysis, the state
choset he fAti er 1baseditipeh&gomand toncengratiah on the 262815 design

value from the Van Buren County, loywaonitor AQS site ID 191770006)The location of the

Van Buren site in comparison to the Whelan facility is shown in Figure
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Thesingle value of théackgroundconcentration for this area of analysis was determined by the
state b be8 micrograms per cubic meter (@ £),raquivalent t@B ppbwhen expressedithout
significant figure$ and that value was incorporated into the final AERMOD results.

Figure6 shows the potential sites of monitors that could be used to charab&ckagound
concentrations of S{or the Whelan facility modeling analgs SQ monitoring is limited in the
rural areas surrounding the Whelan facility, with the closest monitatddover 200 km away
in urban Omaha, Nebraskehe state decidetb use the Van Buren County, lowaonitor for
two primary reasons. One, &@:monitors are located in the state of Nebraska outside of the two
located in Omaha, Nebraska. The two sitesnma@a are influenced Bgcal emissions from
coakfired EGUs and wouldotrepresent the rural area armal Whelan. Second, the Van Bare
site is used by the state of lowa as its defauli I&@kground concentratidar its staterun New
Source Reviewpermiting program’ The Van Buren sitesinot located near any sources of
SO:emissionsand provides regionakepresentatioof natural background level$hestate of
Nebraskalsochose the Van Buren site as represargdtackground fothe Whelan ar@since
the Nebraska and lowa share similar characteristigs, kand-use, meteorologyetc.).

The Van Buren, lowgsite is over 500 km away frothe Whelan facility Two regionalSGy

monitors do exist within 250 and 300 km. The Trego County, Kansastor (design value of 5

ppb) is 275 km to the southwest and the Union County, South Dakota monitor (design value of 5
ppb) is 250 km to the northeast of Whelan. Both of these monitors would have represented a
slightly more conservative background when canagl to the Van Buren site (design value of 3
ppb), butthere ardarge distances betweémese threenonitorsand the Adams County Areand
theEPA findst h e aseaftthe ¥asm Buran sitecceptable

6 The s@ NAAQS level is expressed in ppb but AERMOD gives results o 2. the conversiorfiactor for SQ (at

the standard conditions applied in the ambient ®@&rence method) is 1ppb = approximately 2.619 2. m

" lowa Department of Natural Resources (IDNR) Technical Support Document for Background Concentrations used
in dispersion modelinghftp://www.iowadnr.gov/Environmentdrotection/AirQuality/Modeling/Dispersion
Modeling/BackgrouneDatg).
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Figure 6: Background monitor locations and thr SOzDesign Values (ppb) in the vicinity of
Adams County Area of Analysis.The state chose the Van Buren County, lowa moruat to
characterize background concentrations for the Whelan modeling analysis.
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3.2.2.9. Summary of Modelingputs andResults

The AERMOD modelingnput parameters for thAdams Countyarea of aalysis are
summarized below ifable5.
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Table 5: Summary of AERMOD Modeling Input Parameters forthe Area of Analysis for
the Adams County Area

Input Parameter Value
AERMOD Version 15181
Dispersion Characteristics Rural
Modeled Sources 4
Modeled Stacks 6
Modeled Structures 35
Modeled Fencelines 2
Total receptors 12,045
Mixed/Hybrid of actual and
Emissions Type allowable
Emissions Years 20132015 for actuals
Meteorology Years 20132015
NWS Stationfor Surface
Meteorology Grand Island, Nebraska
NWS StationUpper Air
Meteorology Omaha, Nebraska
NWS Station for Calculating
Surface Characteristics Grand IslandNebraska
Tier 1
Van Buren County, lowa
Methodology for Calculating 20132015 Design Value
Background S@Concentration | (AQS ID: 191770008
Calculated Background SO
Concentration 8¢ gP m

The results presented belowTiable6 showthe magnitude angeographic location of the
highest predicted modeled concentrati@sed orthe input parameters

21



Table 6: Maximum Predicted 99th PercentileDaily Maximum 1-Hour SO2 Concentration
for the Area of Analysis for the Adams County Area

Receptor Location
[UTM zone 14]

99" percentile daily
maximum 1-hour SO,
Concentration (¢ g f)m

Modeled
concentration

Averaging Data (including NAAQS
Period Period UTM/Latitude | UTM/Longitude | background) Level
99th Percentile

1-Hour Average | 2013-2015 | 557950 4493250 188.7 1964*

*Equivalent to the 2010 SONAAQS of 75 ppbusinga2.619¢ g £ aonversion factor

The

state.

stateobs

mo d eHighestgedicted @9 peraentiéedaily maxmnumilhdure
concentration within the chosen modelirayhin is188.7¢ g £, equivalent t672.0ppb. This
modeled concentration includéte background concentration of $@nd is based ammixture

of actual angermitted allowablemissions from théacility/ facilities. Figure7 shows the

modeling results throughout the 40 keteptor grid and Figure 8 provides the results around the
Whelan facility andndicates that thenaximumpredicted valueccurredabout 0.8 km to the
north-northwest of the Whelan facility T h e
Figure 7and Figure 8vereproduced by the EPA from the modeling outputs provided by the
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Figure 7: Maximum Predicted 99" Percentile Daily Maximum 1-Hour SO2 Concentrations

for the Area of Analysis for the Adams County Area. The modeled receptor locations are
shown with fA+0. The maxi mumtoirhne doghotWhelahats i gn v a

188.7¢ g Pwith background concentration.
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